Hypertension secondary to early-stage kidney disease: the pathogenetic role of altered cytosolic calcium (Ca2+) homeostasis of vascular smooth muscle cells.
We have examined cardiovascular pressor responsiveness to infused norepinephrine (NE) as related to endogenous plasma NE and plasma renin and to platelet free cytosolic (Ca2+) in 36 patients with early-stage kidney disease and 27 matched normal subjects. The 27 hypertensive patients and the normal subjects did not differ in blood volume, plasma renin, and NE; however, the hypertensive patients had a higher exchangeable body sodium content. Basal plasma NE levels, the relationship between plasma NE measured during NE infusion and the corresponding NE infusion rate, as well as the total plasma clearance for NE did also not differ significantly between the two study groups. In contrast, the threshold or pressor doses of infused NE significantly decreased in the patients with kidney disease. Antihypertensive pharmacotherapy with (Ca2+) channel blockers and/or loop diuretics normalized blood pressure and cardiovascular NE hyperresponsiveness and reduced blood volume, exchangeable body sodium, and platelet free cytosolic (Ca2+). In contrast, experimental digitalisation as a model for in vivo sodium/potassium adenosine triphosphatase inhibition augmented NE responsiveness and raised platelet free cytosolic (Ca2+). Incubation of platelets from normal subjects with plasma ultrafiltrate from hypertensive patients gave evidence for an endogenous factor capable to raise free cytosolic (Ca2+) and to act synergistically with digoxin. Hypertension secondary to early-stage kidney disease is related to an impairment of sodium excretion leading to an expansion of blood volume and exchangeable body sodium. This may result in increased secretion of endogenous factors, leading to alterations of cytosolic (Ca2+) homeostasis of vascular smooth muscle cells followed by elevated peripheral resistance and thus blood pressure.